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Introduction

Seeds of twenty species representing
eight
mimosoid genera were examined with scanning
electron
microscopy
(SEM) to determine
if
variations
in the pleurograms and seed topographies
exist
and if these variations
might
have taxonomic potential.
The pleurogram has
been previously
considered
a feature
of many
mimosoid seeds but has not been adequately
described
and critically
evaluated
as to its
shape and other
features.
The pleurogram
shapes of the examined seeds can be placed in
four general
categories:
elliptic,
ovate,
obovate,
lanceolate.
If
the length/width
ratio of the pleurogram is considered as wel 1
as the extent of the openness of the pleurogram
toward the hilar end, each species considered
in this study can be easily
separated.
The
most common topographic
patterns
of the seed
coats were rugulate
and reticulate
with one
species having a foveolate
testa.
The results
obtained from this initial
study provide a base
fo r
examination
of
additional
genera
and
s pee i es to reso 1ve the question of taxonomic
val ue of the pleurogram and/or topographic patte r ns among mimosoid seeds.

The Leguminosae contains
three
subfamilies:
Papilionoideae,
Caesalpinioideae,
and
Mimosoideae.
Seeds of these members have been
examined
for
various
reasons
using
light
microscopy (LM), scanning electron
microscopy
(SEM), as
well
as
transmission
electron
microscopy (TEM). Some workers have examined
the
testas
to
determine
their
potential
taxonomic va 1ue ( Werker et a 1 . , 1973; Heyn and
Hernstadt,
1977; Trivedi et al.,
1978, 1979;
Lersten, 1979, 1981; Bragg, 1982, 1983; Bridges
and Bragg, 1983; Bragg and Bridges,
1984).
Others have observed tissues
of the cotyledons
to determine their chemical composition (Tombs,
1967; Yomo and Taylor,
1973; Harris
and
Chrispeels,
1975; Lott and Buttrose,
1978; Khan
et al., 1981; Allen et al., 1982, 1983; Irving,
1984).
Although most of these studies
have
concerned
representatives
of
the
Papilionoideae,
several
have considered
the
Mimosoideae.
One of the characteristic
features of the
testa of many mimosoid seeds is a groove known
as the pleurogram.
This delimiting
fissure has
been referred
to by Capitaine
(1912) as a
lignes de suture and later by Boelcke (1946) as
the 1i nea fi ssura.
However, Corner (1951)
described
this
groove which he called
a
pleurogram as "hoop-like" or "heart-shaped"
and
always open at the hilar end. Although Trivedi
et al. (1979) examined the spermoderm of seven
mimosoid genera,
including
six of the eight
genera in this study, they did not consider the
taxonomic
value
of the pleurogram.
They
described that structure
simply as a groove on
each side of the seed and always open at the
hilar end. In studies of certain Proso is species, Bragg (1982) and Irving (1984 considered
the ~roove to be elliptical,
whereas, Werker et
al. (1973) described this groove as "horseshoeshaped."
These discrepancies
in the description of the pleurogram shape was a stimulus for
the present study.
Moreover, a critical
study
of the shape of the mimosoid pleurogram has not
been reported.
Firstly,
s i nee the pl eurogram
is so characteristic
of this l egume subfamily,
it was desirab l e to determine if shape variation did exist and if such variation
might be
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surfaces were viewed to examine the entire
pleurogram. Topographic patterns were examined
both inside and outside the pleurogram at midseed at a magnification of lOOOXor larger.
The representative
shapes of the pleurograms
and their length/width ratios are based on the
illustrated
symmetric plane figures of Radford
et al. (1974). Our terminology for topographic
patterns of the seed coats follows that of
Lersten (1981). A minimumof ten seeds of each
species was examined with a JEOL JSM-35CSEMat
an accelerating voltage of 15 kV.

of potential taxonomic value.
Secondly, since
testa
topographic
determinations
have been
limited in this subfamily, it would also be
useful to determine their taxonomic potential.
Materials

and Methods

Mature fruits
representing
eight genera
and twenty species (Table 1) were collected
from Texas populations:
Acacia constricta
Benth.
ex
Gray,
fl:. gregi i Gray, fl:.
neovernicosa
from near
Alpine
(Brewster
County);
Albizia
julibrissin
Durazz.,
Desmanthus i 11i noens is (Michx.) MacM., Neptuni a
lutea (Leavenw.) Benth., Proso is glandulosa
Torr. near or in Arlington
Tarrant County);
the remaining genera and species in or near
Edinburg (Hildago County). Seeds were removed
from the fruits in the laboratory and placed in
containers which were then sealed until used.
Whole seeds were mounted on brass stubs with
double stick carpet tape and sputter coated to
approximately 20 - 30 nm thickness in either a
HummerJunior using a gold target or a Polaron
E5100 with a gold-palladium
target.
Seed

Results
The pleurogram shapes of the examined
seeds can be placed in the following general
categories:
elliptic,
ovate, obovate, and lanceolate (Figs. 1-4).
The beginning point of
reference
for the pleurogram shapes is the
hilar end of the seed.
However, variations of
the general categories such as narrowly ell iptic, widely ovate, and half ovate (Figs.
5-7)
enable the pleurograms to be further
categorized
(Table 1).
Moreover, when the

Table 1.
Genus
species
Albi zia
julibrissin
Acacia
~anderi
constricta
~

neovernicosa
rigidula
scha ffneri

sma11ii
wrightii
Oesmanthus
i 11 i noensi s
1eptol obus
Leucaena
leucocephalus
pulverulenta
Mimosa
~

strigulosa
Neptunia
l utea

Testa Surface Characters of Some Texas Mimosoid Species
Pleurogram
Pleurogram
Surface
Length/Width
Shape
Ratio
Other Features
Patterns
elliptic

2:1

moderately open

reticulate

elliptic

2:1

half ovate
obovate to ovate
half ovate
narrowly
elliptic
widely ovate

6:5
2:1
6:5
3:1

widely open; uneven
arms
widely open
narrowly open
very widely open
widely open

6:5

very narrowly open

ovate
narrowly
e 11 i pt i C

3:2
4: 1

moderately open
widely open

subrugulate, pitted
outside of pleurogram
rugulate
rugulate to reticulate
rugulate
rugulate with larger
rugae superimposed
simple foveolate with
wide grooves
rugulate
reticulate

very widely open
widely open; uneven
arms

rugulate
reticulate;
pitted
outside of pleurogram
subrugulate

widely ovate
narrowly
elliptic
lanceolate

3:2
4.5:1

ovate

2:1

moderately open;
uneven arms
narrowly open

elliptic
ovate

2.5:1
2:1

moderately open
narrowly open

reticulate
reticulate

elliptic

2:1

widely open; uneven
arms

subrugulate

2:1

no opening
very narrowly open

reticulate
reticulate with
smaller rugae

3:2
2:1

very narrowly open
widely open

rugulate
rugulate

Pithecel labium
fl exi caul e
pa11ens

ovate
obovate

Prosopis
glandulosa
reptans

ovate
elliptic

3:1

1.5: 1
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Figure 1. Elliptic pleurogram of Albizia julibrissin.
Arrow points to pleurogram.
to pleurogram opening toward hilareiid7ar
= 1000 µm.
Figure 2. Ovate pleurogram of Mimosa strigulosa.
Bar= 1000 µm.
Figure 3. Obovate pleurogram of Acacia~Bar= 1000 µm.
Figure 4. Lanceolate pleurogram oTTeucaena~leucocephalus.
Bar= 1000 µm.
Figure 5. Narrowly elliptic
pleurogram of Acacia wrightii.
Bar= 1000 µm.
Figure 6. Widely ovate pleurogram of Desmantfiusillinoensis.
Bar= 100 µm.
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heart-shaped
pleurogram,
a
fine
slightly
depressed
groove (linea
fissura)
in the testa
on both sides of the seeds, always open at the
hilar
end.
The Caesalpinioideae
do not have
such a linear
pleurogram,
but seeds of many
Cassia
species
do have an analogous
modification although
it is not a depressed
boundary.
No detailed
study
concerning
its
taxonomic
implications
or significance
has appeared
in
the literature.
Corner (1951) examined seeds
of eight
mimosoid genera
(five
of which are
also included
in this study)
emphasizing
their
anatomy.
For example, he regarded
the pl eurogram of Pithecellobium
dulce as a "break in the
palisade
with
a sl ig~ridge
of mesophyll
immediately
internal"
to the palisade
layer.
During
seed
development,
the
break
occurs
s hortly
after
the
epidermal
cells
cease
dividing
and begin
elongating
into
palisade
ce 11 s.
However, he regarded
the pl eurograms of
Leucaena
and Acacia
merely
as fine
grooves
without
modification
of
the
mesophyll.
Explanations
for the origins
of the pleurograms
of the remaining five genera were not given.
Werker et al. (1973} noted the presence of
a "horseshoe-shaped
groove"
in their
study of
anatomical
variations
of Prosopis
farcta
seeds,
a mimosoid member, collected
from nine populations in Israel.
However, no variations
in the
groove were mentioned.
Trivedi
et a l . ( 1979) examined the seed
sur faces of seven mimosoid genera (six of which
are in this
study)
using SEM.
Although
the
study
was concerned
with
characterizing
the
surface
patterns
of the seeds , these
workers
noted a "hoop-like"
line ap pearing as a groove
on each side of the seeds and always open at
the hil ar end of the seed.
In a comparative
study of two Prosopis
species,
Bragg (1982) observed,
in addition
to
cracks,
an elliptical
fissure
on each face of
the seeds.
He further
described
this
fissure
as having a smooth rounded edge extending
into
the palisade
l ayer,
wherea s the edges of the
surface
cracks were abr upt.
He a lso noted that
this
groove
(fissure)
was wider
than
the
irregular
cracks.
Irving
(1984), studying
the seed structure
and histochemistry
of Prosopis
velutina,
co nsidered
the pleurogram as the "most conspicuous
feature"
of the seed and "easily
discernible
as
an elliptical
line open at the hil ar end."
It is apparent
from the above observations
that
although
the pleurogram
is co nspicuously
characteristic
of most mimosoid seeds,
no real
progress
has been made in uti lizing
this struc ture as a diagnostic
feature
within
the subfamily Mimosoideae.
It has been shown in the
present
study that variation
in the pleurogram
does exist.
Furthermore,
if the shape of the
pleurogram
is
considered
along
with
the
length/width
ratio
as well as the degree
of
openness
of the pleurogram
at the hilar
end,
the usefulness
of these
pl eurogram characters
for taxonomic purposes can be demonstrated.
Whereas the pleurogram
of the mimosoids
has not been previously
examined for its taxonomic usefulness,
the seed coat pattern
has.
Trivedi
et al.
(1979) observed
the surface

length/width
ratios
of the pleurogram shape are
expressed
(Table 1), it is possible
to obtain
species
separation.
For
example,
within
Acacia,
~ rigidula
has a narrowly
elliptic
pleurogram
with
a 3:1
length/width
ratio,
whereas the narrowly elliptic
pleurogram
of A.
wrightii has a 4:1 length/width
ratio.
Agairi"-;within Acacia, even though A. constricta
and A.
smallii-----i:ioth
have
ovatepleurograms,
the
length/width
ratios
of the pleurograms
are 6:5
and 3:2, respectively.
Of those genera in this
study represented
by only two species,
each
species
within
a
genus
had
distinctively
differently
shaped pleurograms.
There was no correlation
of seed shape or
seed size with the shape or size of the pleurogram.
An ovate shaped seed did not necessarily
have an ovate shaped pleurogram.
Furthermore,
the pleurogram
was not always located
around
the periphery
of the seed.
Some of the larger
seeds
had the pleurogram
located
toward
the
center of the seed and reduced in size compa red
to some smaller
seeds
having
the pleurogram
located
more
peripherally,
thus
a
larger
pl eurogram.
Although the pl eurogram has been
described
as being open toward the hilar
end,
this
study
reports
considerable
variation
in
the degree of openness.
The observed
pleuragrams ranged
from very narrowly
open to very
widely open (Table 1).
Moreover,
the pleuragram of Pithecellobium
flexicaule
(Table
1)
formed a closed oval (Fig. 8).
The grooves in
the testa
which form the pleurogram
were not
always evenly extended
on both sides
of that
structure.
In some species
the character
of
uneven arms could be used to further
characterize
the pleurogram.
Testa surface
patterns
were variable
among
the species
examined (Table 1).
The patterns
within
the area
delimited
by the pleurogram
also occurred
on the remainder of the seed surface.
However, two examined species
of different
genera had pitting
occurring
outside
the
pleurogram
in addition
to their
surface
patterns
(Table
1).
The most common surface
pattern
observed
was a rugulate
one (Fig.
9),
including
a diminutive
pattern
considered
as
subrugulate.
The
ne xt
most
frequently
occurring
pattern
was reticulate
(Fig.
10).
One species,
Acacia
schaffneri,
had a simple
foveolate
pattern
with wide grooves
extending
around the fovea
(Fig.
11).
Cracks
in the
testa,
although
occurring
in most examined species,
were not considered
significant
in the
present study.
Even though the surface
patterns
may have
appeared
less
variable
than the pleurograms,
various
sizes
of rugae also existed
among the
species
that
possessed
them.
Variability
of
the rugae
size
was not emphasized
in this
study.
Discussion
Although
the
pleurogram
is a structure
characteristic
of
mimosoid
legumes,
little
detailed
information
concerning
that
structure
is available.
Corner (1951, 1976) states
the
testa within many mimosoids has a hoop-like
or
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Bar= 100 µm.
Figure 7. Half ovate pleurogram of Acacia constricta.
flexicaule.
Bar= 1000 µm.
Figure 8. Closed ovate pleurogram oTimecellobium
Bar
at midseed within the pleurogram -- reticulate.
Figure 9. Surface pattern of Albizia julibrissin
= 10 µm.
Bar=
Figure 10. Surface patterns of Acacia ~ at midseed within the pleurogram -- rugulate.
10 µm.
simple foveolate
Figure 11. Surface patterns of Acacia schaffneri at midseed within the pleurogram
with wide grooves. Bar= 10 µm. --among the species.
However, a reticulate
surface pattern was always present in seven species
and
was seen
in
Acacia
~
occasionally.
Some seeds of this species also
had a rugulate testa.
The least commontesta
surface
pattern,
found
in
only
Acacia
schaffneri,
was a foveolate pattern with wide
grooves among the fovea.
Even though most of
the examined seeds in this study were of the
rugulate
ornamentation,
we believe that an
extended survey among the rema1n1ng species
must be undertaken
before concluding,
as
Trivedi et al. (1979) did, that the rugulate
pattern is the most common one occurring in
this subfamily.
These surface patterns a re not
unique to the Mimosoideae, but have also been
found in the other legume subfamilies.
Although the surface patterns were useful
to some degree in separating certain species,
the pleurogram was a more useful character.

characters of ten mimosoid species representing
seven genera and concluded that the rugose pattern (termed rugulate in our study) was the
most common surface ornamentation among mimosoid seeds.
They further mentioned that such
ornamentation al so occurs in some papil ionoid
members. Bragg (1982) noted that a rugose ornamentation is characteristic
of f.:. glandulosa
var.
glandulosa and polygonal, a variation of
rugose, is characteristic
off.:. glandulosa var.
torreyana,
whereas f.:. pa11 i da possessed a
reduced rugose surface pattern.
He suggested
that
examination
of the
seed coats
of
additional
members within the mimosoids may
prove ta xonomically beneficial.
The results of the present study demonstrate that the rugulate surface pattern and
its diminutive forms were present on seeds
representing twelve of the twenty examined species, the rugae being of different
dimensions
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The results
obtained
from this study warrant
examination
of additional
mimosoid members to
test
the taxonomic usefulness
of the pl euro grams and surface
patterns
among members of
this subfami l y.
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in the manuscript,
there was no correlation
between pleurogram size and seed size within
genera or species . Some 1arge seeds had sma11
pl eurograms and vice versa.
Also, there was no
corre lation
between pleurogram shape and seed
shape, i.e. an oval shaped seed did not necessarily
have
an
oval
shaped
pleurogram.
However, the shapes and sizes of the pleurograms are characteristic
for a given species.
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